INTRODUCTION
Command histories are an important component of good user interfaces [3] . They allow users to review sequences of previously executed commands, and can provide an interface to an undo facility. Furthermore, they can support either a simple redo mechanism, or a more sophisticated macro-by-demonstration capability. Providing a visual representation of command histories in a graphical user interface presents a number of difficulties. Editable graphical histories [1, 2] , a history representation that we have developed based on a comic-strip metaphor, overcomes many of If each panel were a complete miniature of the application window, then the small size would obscure the effects of the operations. Instead of using either a screen miniature or fixed icon, we rely on an intra-panel content selection mechanism to choose the important objects to depict in each panel. We also render objects in a graphical style that emphasizes their roles in the explanation. The modified circle appears in the epilogue. In order to disambiguate the location of the graphical objects, the history mechanism includes other nearby objects in the panels as well. However, these contextual objects are reemphasized by lightening their colors.
The first two panel pairs each depict two operations: both an object selection, and a more significant operation that is labeled above the panels to further disambiguate the command. In the second pair, the selection is extended to include the triangle, and the selections are copied. The third panel pair represents the copy being dragged to a new position in the Valve #2 box, visible in Figure 1a , We are in the process of moving the history mechanism out of Chimera and into our user interface management system, so that other applications can take advantage of it as well. In addition, we are building a macro-by-demonstration facility which will use histories both as a means of selecting sequences of operations to be encapsulated into a macro, and as part of the visual representation of the macro itself.
